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Continuous Judgment of Loudness by Cross-Modality

Matching using Line Length
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Fig. 1 Envelope Pattern of Amplitude Modulation
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Table 1 Correlation Coefficient between Trials (2-3)

1 kHz Pure Tone

Stimuli Ss1 | Ss2 | Ss3 | Ss4 | Ss5 | Ss6
Mod. Pd Variation r r r r r r
1 : , i 10:8-12dB 10ms | .696 | .888 | .818 | .549 | .893 | .935
2 0 & 10 80-74 10 499 | .706 | .843 | .576 | .856 | .809
31 11080775 10 .043 | 781 | .807 | .090 | .747 | .906
4 0 5120 80-1 10 72 | 872 | 961 | .849 | .914 | .944
5 0 2120 |80-74 10 692 | .543 | .863 | .489 | .912 | .930
6 i A& |20 [80-77.5 10 559 | .652 | .579 | .467 | .635 | .670
7 02 130 80-0 10 879 | .898 | .976 | .925 | .903 | .932
8 1 & %0 8074 10 .754 | .815 | .908 | .918 | .889 | .887
9 i 7 130 i8-77.5 10 851 | .801 | .910 | .644 | .744 | .880
11 i & 20 8020 10 732 | .884 | .936 | .927 | .958 | .980
12 0% ¢ 30 i80-20 10 .939 | .913 | .963 | .962 | .958 | .964
13 0 %3 i 60 :80-20 10 970 | .944 | .980 | .946 | .983 | .983
14 60 | 80-20 2sec | .978 | .958 | .986 | .741 | .971 | .923
15 | o | 60 | 6429 2 559 | .852 | .847 | .685 | .846 | .895
16 1 8 | 60 6429 2 356 | .756 | .856 | .762 | .932 | .902
17 0 5 i 60 :71-36 2 750 | .863 | .878 | .727 | .760 | .884
18 % 60 : 71-36 2 951 | .888 | 918 | .729 | .872 | .942

CF 1kHz Band Noise
1§ 110 {80-12dB  10ms | .835 | .855 | .909 | .794 | .920 | .869

2 05 10 18074 10 672 | .840 | .700 | .867 | .736 | .746
3 0 . 110 180775 10 003 | .401 | .573 | .700 | .415 | .687
4 0 5120 801 10 881 | .805 | .877 | .846 | .929 | .883
5 1 % i 20 80-T4 10 719 | .800 | .766 | .825 | .958 | .776
6 | 4 20 i80-77.5 10 023 | .886 | .778 | .106 | .762 | .585
7 0213 i8-0 10 756 | .926 | .977 | .839 | .923 | .913
8 | 5130 i80-74 10 768 | .885 | .951 | .852 | .806 | .8l1
9 1 80-77.5 10 116 | .811 | .248 | .624 | .327 | .831
10 | {10 {80-20 10 784 | .940 | .906 | .915 | .864 | .927
110 2 i 20 {8020 10 952 | .902 | .961 | .926 | .944 | .960
12 1 2 | 30 {80-20 10 915 | .860 | .972 | .895 | .963 | .974
13 | %8 | 60 |80-20 10 .977 | .931 | .978 | .962 | .883 | .967

i s 957 | 971 | .973 | .897 | .947 | .971

15 | o | 60 |64-29 2 624 | .903 | .889 | .536 | .930 | .904
16 1 S i 60 ;6429 2 518 | .971 | .767 | .855 | .815 | .969
17 0 5 160 :71-36 2 .898 | .915 | .856 | .212 | .912 | .899
18 0 % 160 i71-36 2 .947 | .872 | .725 | .655 | .893 | .879

Pd: Period (sec)
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Table 2 Correlation Coefficient Between Calculated Leq Values and Judgments

1kHz Pure Tone

Stimuli Ss1 Ss2 Ss 3 Ss4 Ss 5 Ss 6

Mod. {Pd{ Variaton |Dtir |Dt{r |Dt{r Dt r Dt r |Dt| r

1ig {10 | 80-12dB 10 ms
25 110i80-74 10
31 5 i10:80~77.5 10
41 5i20i80-1 10
53208074 10
6 i & i20:80-77.5 10
7:9i30i80-0 10
838080714 10
9 {9 3080-77.5 10

P 10

10

10

g 10

2 sec
15 g 2
15 i 2 | 2
17§ 2
18 & | 2 ; :

CF 1kHz Band Noise

1| |10 |80-12dB 10ms| 0.4 |.772| 0.2 |.895| 0.0 {.895| 0.4 {.835 0.3 :.946| 0.2 :.899
2 07110{80-74 10 | 1.0:.779| 1.6 :.756| 0.7 {.818| 1.2 {.838| 1.0 |.805| 1.3 :.870
3¢ 5i10:80-77.5 10 | 15 .351| 2.2 {.483| 0.8 {.832| 1.8 ;.568| 1.6 :.465| 1.2 | .675
415i20{8-1 10 |05 :.943) 0.1 {.906] 0.1 :.849| 0.2 :.913| 0.3 |.939] 0.0 |.915
51 8:20:8-74 10 1.6 1.761) 2.3 {.774| 1.0 {.915| 1.2 |.817| 0.6 :.854| 0.1 |.693
6 |4 i20:80-77.5 10 | 2.3 .860| 2.5 :.840| 2.6 {.744| 3.1 |.642| 1.6 :.857| 1.2 |.612
7:9:30:8-0 10 |03:.944/ 03 :.982| 0.0 {.958) 0.0 {.899| 0.3 {.915/ 0.0 |.885
8 3130180-74 10 | 05(.760| 33 {.854| 1.7 {.963] 0.6 {.936| 0.4 ;.922| 1.1 ;.943
9 | #i30:80-77.5 10 | 6.1 |.482| 3.2 |.811| 1.3 {.922| 0.8 :.912| 1.9 .854| 2.6 |.892
100 110i80-20 10 | 0.3 {.810| 0.5 {.844| 0.0 {.904| 0.6 :.844| 0.5 :.924| 0.2 |.935
11§ €120080~20 10 0.7 {.884| 1.3 {.938| 0.0 {.894) 0.5 {.838| 0.8 :.953| 0.0 {.924

130 /80-20 10 | 0.4 |.852) 1.3 |.918] 0.0 {.897| 0.0 {.896| 0.0 {.935| 0.0 |.955
160 :80-20 10 | 0.7 {.929] 0.0 |.956| 0.0 {.922| 0.0 |.907| 0.0 {.874] 0.0 i.896
14;  160{80-20 2sec| 0.3 {.921| 0.0 :.925| 0.3 ;.885| 0.0 {.889| 0.0 |.944| 0.0 |.940

[

i B
129
m

)

15 g 6006429 2 |091.365 05{.931) 0.2 {.803| 3.7 ;.344| 0.9 ;.880| 0.6 ;.836
16560 6429 2 | 11 ;.847| 0.5 .881| 0.3 |.742| 0.9 {.774] 1.1 |.895| 1.1 ;.918
17 5160 {71-36 2 | 0.7 {.845 0.5 ;.877| 0.3 ;.863| 1.2 :.202| 1.1 {.779] 0.7 | .861
18 % 60 71-36 2 |07 :.870| 05 .761) 0.3 |.852| 2.0 {.723| 0.8 {.921] 0.7 ;.923

Pd: Period Dt: Response time (sec) necessary for maximizing correlation coefficient
Stimuli; Calculated Leq (100 msec)
Response : Logarithmic value of line length every 100 msec
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Fig. 6 Relationship between Line Length and Calculated Leq
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Table 3 Exponents

% 48

Stimuli Exponents
Mod. |Pd Variation 1kHz PT | Band Noise
1 ® 10 | 80~12dB 10 ms 0.39 0.41
2 mS 10 | 80~74 10 0.81 0.63
3 o 10 | 80-77.5 10 0.64 0.71
4 51201801 10 0.52 0.42
5 % 20 | 80-74 10 0.86 1.01
6 | & 20]80-77.5 10 0.84 0.96
7 1213 i80-0 10 0.50 047
8 § 30 | 80-74 10 113 0.97
9 30| 80-77.5 10 1.18 0.99
10 10 | 8020 10 0.25 0.30
11 | 2(20[80-20 10 0.29 0.31
12 {9 {30820 10 0.36 0.30
13 % 60 | 80-20 10 0.36 0.33
14 60 | 80-20 2 sec 0.39 0.35
15 £ 60 | 64-29 2 0.31 0.23
16 | .G | 60 | 64-29 2 0.43 0.33
17 | §|60]|71-36 2 0.41 0.25
18 ™ |60|71-36 2 0.37 0.31
Pd: Period (sec) PT: Pure tone
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Fig. 7 Power Functions fitted to the Matching Data
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